Abstract: Five taxa in Euphorbia section Tithymalus subsection Inundatae are recognized, two representing undescribed taxa here named Euphorbia inundata var. garrettii and Euphorbia rosescens. All are endemic to portions of the outer coastal plain, ranging from southern Georgia to southern Florida and extending west to southern Mississippi, in pyrogenic-evolved pinelands or Florida scrub. Taxonomy of Euphorbia floridana and Euphorbia telephioides is unchanged, with lectotype designation for all Chapman-named species. Euphorbia floridana, an outer East Gulf Coastal Plain endemic, is found on yellowish sands of longleaf pine-turkey oakwiregrass xeric sandhills. Euphorbia telephioides, an Apalachicola Lowlands narrow endemic, is confined to coastal Bay, Franklin, and Gulf counties of the east-central Florida panhandle in xeric, scrubby pinelands. Euphorbia inundata var. garrettii is allopatric with var. inundata, occurring in wet pinelands of southwestern and southcentral Florida. Euphorbia rosescens, a southern Lake Wales Ridge narrow endemic, is known only from Highlands County in peninsular Florida. It is a gap specialist found in Florida scrub types exclusively on xeric, white sand entisols. Morphological, geographical, and ecological factors are shown to distinguish members of the subsection Inundatae, of which all are recognizable by vegetative characters.
Euphorbia, a large and complex genus of worldwide distribution, has been subject to various circumscriptions. These have recognized various segregate genera, or conversely, numerous subgenera, sections, and subsections within Euphorbia s.l. The infrageneric concepts followed within this paper are those of Webster (1967) , who within the southeastern United States recognized Chamaesyce as a distinct genus and referred all other generic taxa in the subtribe Euphorbiinae to the genus Euphorbia.
As defined by Webster (1967) , Euphorbia Boiss.), Purpuratae Prokh., and Inundatae G. L. Webster. Webster (1967) characterized subsection Inundatae as being somewhat transitional between subgenus Esula and subgenus Agaloma. The section appears closest to E. ipecacuanhae L. of subgenus Agaloma but differs in lacking stipules and appendages on the cyathial glands (Webster, 1967) . The question of whether subsection Inundatae also includes the South American species referred to it by Boissier ( 1862) or is an endemic subsection of the southeastern United States apparently remains unresolved and is not within the scope of this publication.
Naturalness of subsection Inundatae in the southeastern United States was recognized by Norton (1899) , although he retained the subsection name Ipecacuanhae Boiss., even while transferring its type species, E. ipecacuanhae, to subgenus Agaloma. The species concepts within the subsection have remained essentially unchanged since the publication of the Flora of the Southern United States (Chapman, 1860) , in which all three of the currently recognized species of the subsection were first described. Upon first encountering these rather unusual Euphorbia species in Florida, Chapman believed they represented varieties of a single species (based on notations on Chapman specimens at NY). By the time of his 1860 Flora, Chapman had seen each of these enough times to describe all three at the species level. The species concepts of Chapman were followed unchanged by Boissier (1862) and Norton (1899) . Small (1903 Small ( , 1913 recognized the same species, but within the genus Tithymalus. Small (1933) later transferred these species to the genus Galarhoeus but in both cases added no new taxa to the subsection. There has been no comprehensive revision of this subsection since that of Norton (1899) . In the 20th century, the geographical region of Inundatae has been subject to much more intensive botanical exploration and specimen collecting than before. As a result, much more is known of the variation, distribution, and ecology of these taxa.
Our interest in this subsection was prompted by field experience and collections made by us of all taxa within the known range of the subsection Inundatae from Florida west to southern Mississippi. Our collections of Euphorbia "inundata" in south-central Florida indicated to us that infraspecific variation warranted taxonomic study. Habitats of the E. inundata complex in the Florida peninsula were strikingly different from those with disjunct ranges north in the East Gulf Coastal Plain. In this paper, we present a full taxonomic revision of all taxa in the subsection within North America.
Morphological, ecological, and geographical factors are shown to distinguish members of the Inundatae complex and support our taxonomic revisions. Herbarium specimens were examined from ARCH, FLAS, FSU, FTG, SMU, TEX, and USF. Herbarium abbreviations follow Holmgren DECEMBER, 2002 DECEMBER, et al. (1990 . To our knowledge, there has been no definitive previous designation of type specimens of any taxa in Euphorbia section Inundatae. To determine which specimens should be designated as types, the senior author examined all specimens of this group on a visit to NY, with particular attention to the Chapman specimens representing potential type material. In addition, all archival correspondence between Chapman and Torrey during the period when Chapman was discovering and naming the species in the group was examined at NY. Based on Chapman's and Torrey's label data, annotations on herbarium sheets, and dated references in archival letters, a lectotype was designated for each Chapman-named species. Nomenclature follows Wunderlin (1998) Perennial herbs, with one to few stems produced annually from the apex of a long, vertical rootstock. Lowermost stem leaves triangular, bract-like, the main stem leaves sessile, alternate, entire, estipulate. Inflorescence an umbellate cyme, the primary rays 2 to 3, few to many branched, the branching dichotomous, subtended by 2 to 3 whorled bracts (the pleiochasial leaves). Plants tending to be functionally dioecious, occasionally a few bisexual flowers produced, the abortive flowers of the opposite sex present in the functionally monoecious cyathia. Pistillate plants generally with 1 to 3 levels of inflorescence branching, the staminate plants with 3 to many levels of branching. Bracteal leaves subtending each inflorescence branch opposite, much smaller than the stem leaves. Perennial milky-juiced herb; rootstock vertical, light brown, 3-10 mm wide. Stems (20-)23-25 cm tall, lower stems ca. 2-3 mm wide, green to greenish-purple, firm, striate. Leaves oblanceolate to obovate or spatulate, 4-6 cm long, (1-) 1.5-3.0 cm wide, leaf length:width ratio typically 2: 1 to 3:1, ranging from 1.5:1 to 4:1, leaves ascending, base strongly cuneate, apex obtuse to rounded or slightly acute, the margins usually maroon; pleiochasial leaves lanceolate, 1.0-2.2 cm long, 8-10 mm wide, length:width ratio about 2:1 (occasionally 3: 1), spreading to ascending, base truncate to cordate, apex acute; bracteal leaves numerous, highly reduced, ovate to ovate-lanceolate, 3-15 mm long, 3-8 mm wide. Inflorescence a diffusely branched terminal cyme; involucre broadly campanulate, ca. 1-2 mm long, very dark purple; lobes of the cyathium suborbicular, erect, dark reddishpurple, ciliate-fimbriate, about as long as the glands; glands of the involucre five, maroon-purple, short-stalked, hemisphaerical, the margins entire to undulate. Capsules 7-8 mm broad, granular. Seeds subglobose, gray or gray-brown, ca. 3 mm in diameter.
Euphorbia telephioides is restricted to scrubby pine flatwoods on low sand ridges (Kral, 1983) near the coast in Franklin, Gulf, and Bay counties of the east-central Florida panhandle. All known locations are within 6.4 km of the Gulf of Mexico and its embayments within the Apalachicola Embayment (see Schmidt, 1984) of the Gulf Coastal Lowlands physiographic region (see Brooks, 1981; Puri & Vernon, 1964) . Euphorbia telephioides is narrowly endemic to the floristically rich Apalachicola Lowlands (see Orzell & Bridges, 1993) . Euphorbia telephioides can be locally abundant along disturbed sandy road embankments through scrubby flatwoods, as well as of more sporadic occurrence in the dense grass cover of unburned scrubby flatwoods. Its scrubby flatwoods habitat occurs where a relatively deep sandy surface soil overlies an impervious "spodic horizon," i.e., a subsurface layer formed from organic matter in DECEMBER, 2002 combination with aluminum and/or iron from downward leaching. Kral. This clearly marked species is apparently derived from E. inundata and differs primarily in its much wider obovate to oblanceolate stem leaves and smaller, more purplish or dark reddish involucre. It is not known to be sympatric with E. inundata, although its range is well within the potential range of E. inundata and known populations of the two species are separated by less than 30 km. Euphorbia telephioides was listed as Federally Threatened in 1992 (USFWS, 1992). There are three Chapman sheets at NY which represent probable type material, all of which are labeled as from "Herb. Chapman Southern Flora". The one sheet which also gives a location of the collection as "Apalachicola" is here designated as the lectotype. Perennial milky-juiced herb; rootstock vertical, gnarled, ca. 3-8 mm thick, dark gray to brown; stems (IO-) 25-35 (--40) cm tall, ca. ( 1-) 2-3 mm wide at base, green to greenish-purple, firm, striate. Leaves of the lowest 2--4 nodes bractlike, the main stem leaves alternate, sessile, narrowly linear, linear, narrowly elliptic, narrowly lanceolate, or rarely oblanceolate, (3-) 4-6 (-10) cm long, (1.5-) 2-8 (-14) mm wide, the length: width ratio varying from 5:1 to 50:1, ascending to somewhat spreading, the base cuneate, the apex obtuse, shortly acute, to acuminate; pleiochasial leaves linear-lanceolate, narrowly lanceolate, to lance-ovate, (1.5-) 3--4 (--4.5) cm long, 4-8 mm wide at base, the length:width ratio 3:1 to 6:1 (occasionally to 12:1), ascending to spreading, the apex acute, acuminate, or long-attenuate, the base rounded to truncate; bracteal leaves lanceolate, lance-ovate, to broadly ovate, acute to acuminate, rarely apiculate, gradually reduced upwards in the inflorescence. Inflorescence a diffusely dichotomously branched terminal umbelliform cyme; peduncles of the cyathia 5-10 mm long, stoutish; involucre campanulate, 2-3 mm long, green or more commonly suffused with reddish purple; lobes of the cyathium ovate, green basally, deep reddish purple distally, equalling or longer than the glands, truncate at tip, erose to irregularly lacerate, ciliate with a mixture of reddish and hyaline trichomes, the midrib of the lobe sometimes shortly excurrent as a mucro; glands of the involucre five, wedgeshaped, somewhat fleshy, spreading, green to maroon, 1.5 mm long and somewhat broader than long distally; stalk of the mature capsule stout, exserted ca. 4 mm from the cyathium. Capsules 6-10 mm broad, broader than long, granular, markedly 3-lobed, the faces of the lobes nearly flat or moderately convex, style branches 3, these bifid near the tip. Seeds grayish, ovoid, 2-3 mm wide at base, 2-3 mm long, smooth.
Euphorbia inundata consists of two allopatric varieties.
2 a. EUPHORBIA INUNDATA var. INUNDATA Stem leaves linear, narrowly elliptic, narrowly lanceolate, or rarely oblanceolate, (3-) 4-6 (-11.5) cm long, (3-) 4-14 (-15) mm wide, the length:width ratio typically 5: 1 to 10:1 (rarely to 25:1), the apex obtuse to shortly acute.
Common in mesic and wet longleaf pine savannas, mesic pine flatwoods, and low hillside seepage-bogs, both above and below the zone of seasonal inundation, from the Florida panhandle (Wakulla Co.) west to southeastern Mississippi (Jackson Co.), and from extreme southeastern Georgia south through northeastern Florida to Putnam County (Fig. 1) . Bridges (1989) ~1"""5ii-iil-~-~~~5iiiiiiiiiiiiiiiiiiiiiii"!!~~i Kilometers Stem leaves narrowly linear, linear, or narrowly linear-lanceolate, (2.5-) 3-6 (-10) cm long, 1.5-3.5 (-4.S) mm wide, the length:width ratio (12:1-) 15:1-20:1 (-50: 1), leaf apex shortly acute to acuminate.
The (Fig.  1) . The pyrogenic, wet pinelands of southcentral and southwestern Florida are the habitat of var. garrettii, where it is adapted to alternating soil saturation, inundation, and seasonal drought. Here it is occasional in seasonally inundated wet to hydric pineland savannas and outer edges of seasonal herbaceous-dominated shallow ponds within pinelands. Less commonly it occurs in mesic to scrubby pinelands.
Within south-central Florida in Polk and Highlands counties, var. garrettii occurs sporadically in mesic to wet pinelands. Here it occurs on poorly drained soils that are saturated to the surface from a few weeks to about two months during the wet season but are rarely inundated more than a few inches for short periods and are periodically draughty in the winter dry season. In the subtropical wet-dry climate of southwestern DECEMBER, 2002 Florida (Charlotte, Collier, & Lee counties), it is common in shallow herbaceous-dominated depressions within the hydric pine flatwoods (see Long, 1974; Wharton, 1977 ; see hydric slash pine flatwoods of Beever & Dryden, 1992a, 1992b; Beever & Dryden, 1999) savanna landscape. These ponds have a deep, sandy soil surface layer with a less permeable layer in the subsoil that restricts drainage. Pineland ponds are often dry for six months or more during the winter and spring but are covered with 30 to 50 cm of water for several continuous months during the summer wet season. Based on our observations, var. garrettii is adapted to this seasonal cycle with rapid growth and fruit set during the few months at the beginning of the wet season, when sufficient soil moisture is present but inundation has not yet occurred, during April through June. A few Charlotte County sites are savanna-like, hydric pinelands dominated by South Florida slash pine (Pinus elliottii Engelm. var. densa Little & Dorman), where there is similar seasonal variation in soil saturation but with shorter periods of shallower inundation. Rarely it occurs in distinctly drier, sandy mesic pine savanna on Immokalee soils (Arenic Haplaquods), which are not seasonally inundated but are still poorly drained (see Henderson, 1984) .
Inflorescence and floral characters are essentially the same as var. inundata; however, the leaves of var. garrettii are distinctly narrower and the leaf apex is more acute to acuminate, in contrast to the obtuse to acute leaf apices of var. inundata. If not for the disjunct geographical range of this variety, one might attribute these differences to intraspecific variation. However, var. garrettii maintains its vegetative differences from the type variety throughout its geographic range and variety of ecological habitats, indicating taxonomic recognition at the varietal level. Perennial milky-juiced herb; rootstock vertical, slender, straight, light brown, ca. 2-5 mm wide. Stems (20-) 35-45 (-65) cm high, lower stems ca. 1-3 mm wide, green, greenish purple, or purple, firm, striate; stem leaves linear to very narrowly elliptic, (4-) 5-7 (-10) cm long, (1-) 2-3 (-7) mm wide, leaf length:width ratio typically 20: 1 (ranging from 10:1 to 40:1). Leaves typically strongly recurved, rarely spreading or slightly ascending, often deciduous by the time of fruit maturation; pleiochasial leaves narrowly lanceolate to narrowly ovate ( typically lanceolate), (1-) 2-4 (-6) cm long, ( 6-) 8-10 (-13) mm wide at base, length: width ratio typically 3:1 to 4:1 (ranging from 2.5:1 to 6:1), strongly reflexed to spreading, truncate to cordate at base, apex acuminate to long-acuminate, rarely acute; bracteal leaves progressively reduced upwards, lanceolate to ovate, (0.5-) 1-2.5 (-4) cm long, 5-13 mm wide at base, length: width ratio typically 1.5:1 to 3:1 (ranging from 1:1 to 4:1), base truncate to cordate, apex acute, long-acuminate, or abruptly short-acuminate. Inflorescence usually with three primary branches, these typically dichotomously branched, rarely with additional axillary branches; involucres 2-3 mm high and broad; lobes of the cyathium ovate, erose, the margins minutely ciliate; glands of the involucre flabellate, the edges erose-crumpled, with short, fleshy lobes, longer than the lobes of the cyathium. Capsules 8-10 mm broad, markedly 3-lobed, the faces of the lobes rotundly bulging, the surface smooth to very slightly wrinkled. Seeds subglobose to spheroidal, grayish to brown, ca. 4 mm wide, smooth. (Fig. 3) .
Euphorbia floridana can be readily distinguished in vegetative condition from members of the subsection by its reflexed, narrowly linear stem leaves, which abruptly contrast with the shorter and broader, spreading bracteal leaves. The pleiochasial leaves are usually intermediate between these forms, being broadened at the base like the bracteal leaves but usually somewhat reflexed.
Apparently, no type material was designated for Euphorbia floridana. A lectotype is herein designated, being the only sheet of this species deposited at NY collected by Chapman. A note by Chapman on this sheet states, "seems to be very near E. inundata and perhaps not distinct. The latter sp. grows abundantly in the Damp pine barrens near 'Tennessee Bluff alias 'Iola"'. This annotation makes it likely that this is the first collection made by Chapman of this species, probably collected in 1836 or 1837, based on references (and lack thereof) in letters from Chapman to Torrey between 1835 and 1838 (NY archives). Chapman had originally labeled this sheet as "Euphorbia sp.? heterophyl. Chap", but it is clear that this is among the specimens upon which he later based E. floridana. (Fig. 4) Perennial milky-juiced herb; rootstock vertical, light brown, slightly gnarled, ca. 3-10 mm wide, 5-15 cm or more long, becoming larger on older plants. Stems erect, cm tall, (2-) 3-4 (-5) mm wide at base, greenish-purple, soft, striate; the lowest 2-4 nodes with purplish bract-like leaves. The largest leaves borne at midstem, these narrowly elliptic, oblanceolate, or obovate-spatulate, (3-) 4-5 (-6) cm long, (5-) 8-10 (-21) mm wide, the average length:width ratio about 5:1 (3:1-6:1), strongly ascending to somewhat spreading; pleiochasial leaves usually 3, sometimes 2, narrowly to broadly ovate, (1-) 1.5-2.5 cm long, (0.9-) 1.3-1.5 (-2.0) cm wide at base, the average length:width ratio about 1.5: 1 (1.1:1-3:1), spreading, the base truncate to cordate, the apex shortly acute; bracteal leaves progressively reduced upwards, broadly ovate to very broadly ovate, 0.5-1.6 cm long, 0.5-1.5 cm wide, generally as broad as long (with a length:width ratio typically 1:1 (ranging from 0. truncate to cordate at base, apex obtuse, shortly acute, or abruptly short acuminate, and typically mucronulate, deep green with a distinct pinkish-purple midrib and ca. 0.1 mm wide marginal zone, occasionally with a narrow hyaline zone at extreme margin. Inflorescence a terminal umbellate cyme, the primary rays usually 3, sometimes 2, these typically dichotomously branched from the axils of the bracteal leaves, often only one branch developing or represented only by a single cyathium, smaller lateral inflorescences often developing from the axils of the upper stem leaves; peduncles of the cyathia 2-3 mm long, often hidden by the bracteal leaves; involucre broadly campanulate, ca. 3-5 mm high and 4-6 mm broad, strongly suffused with a bright rosepink color, sometimes mixed with green; lobes of the cyathium shorter than the glands, deltoid, ca. 0.6-0.8 mm long, marginally and distally ciliate with white hairs, tending to be rose-pink or purplish towards the base and green towards the apex; glands of the cyathium five, undulate to lobed, shallowly obtriangular or broadly wedgeshaped, tapering from 1.0-2.0 mm wide at apex to 0.6-0.8 mm wide at base, ca.I mm long, suffused with rose-pink at the base, but becoming yellowish-brown to olive green at the apex; styles 3, fused into a column for about half their length, the branches bifid towards the apex, the bifid branches recurved. Capsules 8-10 mm broad, markedly 3-lobed, 3-celled, the faces of the lobes convex, the outer surface of the capsule essentially smooth. Seeds broadly ovoid to spherical, ca. 3.5 mm wide at base, ca. 3.5 mm long, brownish-gray to silvergray.
Restricted to sclerophyllous low oak scrub with scattered Pinus clausa (sand pine) or Ceratiola ericoides Michx. (Florida rosemary) dominated scrub (rosemary phase of scrub in Abrahamson et al., 1984; rosemary scrub in Johnson & Abrahamson, 1990; Menges, 1999; Menges & Kohfeldt, 1995; Hawkes & Menges, 1996; Menges & Kimmich, 1996; Dolan et al., 1999; rosemary balds in Christman, 1988; Stout, 2001) , a naturally fragmented subtype of Florida scrub vegetation. Florida scrub is a seasonally dry plant community dominated by xeromorphic shrubs that are periodically burned, on well to excessively-drained, nutrient poor, sandy entisols with low seasonal water availability (Menges & Kohfeldt, 1995; Menges & Kimmich, 1996; see Menges, 1999 for overview on scrub).
Euphorbia rosescens is found in low areas where seasonal moisture is available on otherwise excessively-drained white sands (see for discussion on sand color preferences, Christman & Judd, 1990 ) of the Archbold soil series (Hyperthermic, uncoated, Typic Quartzipsamments; see Carter, 1989) primarily in areas of bare sand or gaps (see open space and gaps in Hawkes gaps in Stout, 2001; Menges, 2001 ) in scrub vegetation. Euphorbia rosescens has been observed along sandy roads, firebreaks, and on other soil disturbances in scrub. It is narrowly endemic to the southern end of the Lake Wales Ridge (Christman, 1988) of south-central Florida, known only from Highlands County (Fig. 3 and 5) . The distance from the southernmost sites near Ven us to the northernmost sites near Avon Park for E. rosescens is about 50 km, and in no place is the range more than 10 km wide, not all of which includes suitable habitat (Fig. 5) .
Flowering occurs from late April to July, and occasionally to September, but usually peaks in late May, and is strongly dependent upon ample moisture at the culmination of the dry season and prior to onset of the wet season in south-central Florida. Christman (1988) was aware that it potentially represented an undescribed species. It is a endemic that shares a recent common ancestor or was derived from one of the other members in subsection Inundatae, perhaps E. floridana.
In our study of Euphorbia specimens at FLAS, we found that other Florida botanists had recognized that specimens we herein name as E. rosescens were not typical E. inundata. Daniel Ward had annotated several FLAS specimens as "E. inundata var. "A", and Alan Herndon had determined and distributed his specimens of E. rosescens as E. floridana.
We have been able to verify only six of eleven recently extant populations of this very narrow endemic, all from the southern Lake Wales Ridge (Fig. 5) . These include five sites reported for E. cf. floridana by Christman (1988 Euphorbia rosescens adds to the list of xeric central Florida ridge endemics. Central Florida ridge endemism has been summarized by Christman (1988) , Christman & Judd (1990) , and Huck et al. (1989) and represents one of the highest concentrations of plant endemism in the United States (Dobson et al., 1997; Estill & Cruzan, 2001) . Euphorbia rosescens is one of nearly thirty vascular plants endemic to xeric habitats found on some eight ridges or fewer in central Florida (see figure 1 in Menges et al., 2001) and one of twelve which are modal to rosemary scrubs (Hawkes & Menges, 1996; Christman & Judd, 1990) . E. rosescens is one of seventeen Lake Wales Ridge nearendemics and one of three (Dicerandra christmanii, Eryngium cuneifolium Small, E. rosescens) found only in Highlands County. Other southern Lake Wales Ridge narrow endemics (some more restricted than E. rosescens, others overlapping its range and extending slightly northward) include Dicerandra frutescens Shinners, D. christmanii, E. cuneifolium, and Crotalaria avonensis. Euphorbia rosescens, Eryngium cuneifolium, and Hypericum cumulicola are all narrowly endemic scrub forbs that share many eco- DECEMBER, 2002 logical traits. Of the Lake Wales Ridge endemics only E. cuneifolium (Menges & Kimmich, 1996) and H. cumulicola (Menges, 2001 ) share restriction to xeric white sand scrubs and have a narrow ecological amplitude like E. rosescens.
Historical clearing of upland xeric vegetation for citrus agriculture, and more recently for commercial and residential development (Christman & Judd, 1990; Dolan et. al., 1999; Stout, 2001) , has reduced the Lake Wales Ridge xeric upland landscape to less than 15% of its estimated 292,645 ha of presettlement xeric vegetation (Weekley et al., 2001) . Furthermore, an increase in woody competition as a result of fire suppression has altered species composition in scrub communities (Menges & Kohfeldt, 1995; Abrahamson & Abrahamson, 1996; Dolan et al., 1999) causing degradation of E. rosescens habitat. Euphorbia rosescens should be considered globally imperiled with 6-12 extant sites, only two of which are within managed conservation lands (Archbold Biological Station, and the Lake Apthorpe Scrub owned by The Nature Conservancy). A combination of narrow geographic range, patchy habitat and distribution, habitat specificity, and limited localized populations should qualify it as a potential candidate for listing as a federally protected plant.
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